
l. Introduction

USA Environment has been retained by Clean Harbors to perform a radiological screening survey of
the Wichita, KS facility in order to confirm and supplement data presented in the Kansas Department of
Health and Environment report from a 2010 survey of the same property.l The site is located at2549
North New York Avenue in the north- central portion of Wichita, Kansas. The site is approximately 6

acres and includes open field areas, paved/asphalted areas as well as several structures. Adjacent
properties include the Missouri Pacific Railroad (MoPac RR) and the Union Pacific Railroad (UPRR)
facilities to the north and west, and the former El Paso Corporation refinery to the south (previously
decommissioned and demolished by USA Environment LP). The site is additionally bordered by New
York Avenue, East Fork of Chisholm Creek, Hwy I-135 and a residential area are to the east.

The site was formerly owned and operated by Reid Supply Company from the mid-l970's to early
1986. Operations conducted during this time frame included hazardous waste operations with spent

solvents, spent electroplating baths, and other hazardous sludge.

Although ownership has changed many times since 1986, the property has always been involved with
chemical processing and waste management activities. Solvents that had been used with
radioluminescent (radium) paints are known to have been one of the chemicals processed at this
facility. Exact quantities or concentrations of radium in these solvents are not known. Likewise, data

concerning the specific handling/processing protocols for these radium-impacted solvents is not known.
The Kansas Department of Health and environment conducted a screening surface survey of the site in
October of 2009. Several portions of the site were determined by I(DFIE to be impacted by radium
based on this survey. One section was found to have elevated gamma radiation levels of 35 pRlhr,

approximately three times the assumed background of 10 pR/tr. Soil sampling or gamma spectroscopy
was not conducted at this time. Based on this screening survey, KDIIE concluded that a specific
radioactive materials license is required for any activities being conducted on this property.

USA Environment was retained by Clean Harbors in order to provide a specific radioactive materials

license and radiologic safety oversight for activities to be conducted during characteization and

remediation of the facility. In order to provide a work plan for the radiologic oversight, USA
Environment requested additional data concerning radiological characterization of the assumed radium-
impacted portions of the site. Since more detailed data was not available, USA Environment developed

a workplan to gather the required data. This workplan included detailed walkover gatnma combined
with GPS logging data survey of the assumed impacted locations and biased soil sampling based on
past and present survey results. USA Environment mobilized to the site twice to conduct walkover
surveys and soil sampling. The surveys and sampling are discussed further in the sections below.

2. Radiological Survey

USA Environment first mobilizedtothe site on Thursday August 15th, 2013 in order to conduct the
walkover survey and soil sampling. Due to heavy rains over the previous two weeks, the site

conditions were less than ideal for surveying due to saturated ground and standing water in several

locations. However, the areas designated as radium-impacted by the previous KDHE survey were

accessible and the activities proceeded as planned. During the downloading of the files from the data-

logger, errors were encountered that resulted in comrpt, unreadable data. Despite several attempts to
recover the data, they were deemed irrecoverable and a second survey scheduled. USA Environment
remobilized to the site on September g'h, 2013 in order to repeat the walkover survey and procure

additional soil samples.

o

o

o



o

o

The walkover surveys utilized gamma-ray, 3"x3" NaI scintillation detectors coupled to Ludlum 224I-
3 survey meters, a sub- meter global positioning systems (GPS), and data loggers to automatically
record the radiation levels and their locations as the field operator performs the walkover. Figure 1

displays the aerial view of the site with the individual survey units outlined. Based on the initial
KDFIE report, units 1, 2,3,12, and 13 were assumed to be impacted, units 4, 5,6, 14, 15, 16, and 17
potentially impacted, and the remainder of the units having a low probability of being impacted.

Figure 1. Clean harbors Facility divided into 22 survey units with the KDHE
assumed contaminated zones highlighted.

The survey over the assumed-impacted areas was conducted with the detectors mounted 15 cm (6")
above the ground, with the technician walking traverses across the survey units with a lm traverse
spacing. This approach provides the field survey operator with continuous measures (once per second)
of the distance to the right or left of a target traverse line, guiding the course corrections to follow the
target line within approximately 0.5 m. Together, the successive traverses form a serpentine pattern that
provides approximately one radiation measurement in every I m2 areabased on a traverse spacing of I
meter (m) and a walking velocity of 0.5 m/s.

Areas of lower probability were walked with a wider traverse spacing of 3 m. These areas were
suspected of having diffuse contamination spread uniformly across the areas as depicted by the
previous KDI{E survey. Paved surfaces such as parking lots were not previously identified as impacted
and were assumed to be of very low probability of being contaminated. These areas received only
individual, sparsely-distributed survey points.

2.1 Survey Sensitivities, Detection Limits and Field Instrumentation

The following radiological field survey instruments will be used with the detection sensitivities having
been determined following the guidance of NUREG-1507 using nominal literature values for
background, response, and site conditions for the Ludlum detectors.
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All walkover surveys were performed using 3" x 3" sodium iodide (Nal) scintillation detectors
(Model 44-20, Ludlum Measurements Inc., Sweetwater, TX) coupled serially to count rate meters
(Model 2241-3, Ludlum). The survey meters were coupled in tum to sub-meter global
positioning systems (GPS) (Trimble Pro XRS) to automatically record detector positions every
second. The data logger used to store the detector positions recorded the gamma radiation
exposure rates (cpm) every two seconds. The logged data from the survey meters and GPS
systems was downloaded daily to field computers for transfer and analysis.

Since all the detectors were calibrated to cesium-l37 efficiency sources, a direct reading of pR/hr
cannot be determined due to the variance in energy response of NaI to gamma radiation. Instead,

direct measurements were made in units of counts per minute. A Ludlum model l9 survey meter ,

which has a uniform energy response across the energies associated with radium-226 and
efficiency sources was then used to conduct gamma exposure rate surveys at the sampling

locations. The readings in pR/tr were then correlated to the direct cpm measurements taken at the
identical locations using the Ludlum 4421-3 survey meter with the 3"x3" NaI detector. A table
containing the specific measurements made using each detector for each of the sampling locations
is contained in Appendix III. Figure 2 below graphically displays this data and the correlation for
converting cpm measurements to pR/hr.
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Figure 2. NaI detector response correlated to the Model 19 Response in order
to determine pR/hr gamma exposure measurements from cpm data.
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o All instrumentation were calibrated (within the past 12 months). Daily field performance checks
(i.e. background and source check) were conducted in accordance with individual instrument use
procedures. These performance checks were performed prior to daily field activities and at any
time the instrument response appears questionable. Calibration records for the detectors used are
included as an appendix to this report.

2.2 Soil Sampling

Several locations were preselected for sampling based on the KDHE survey data. Additional locations
were to have been selected based on an action level of 20 pR/hr. In the absence of any areas meeting
the action level, sampling locations were to be selected based on the available data and the judgment
of the field technicians in order to obtain representative data for the site. A total of l5 discrete
locations were selected for sampling. During the initial mobilization to the site, 10 locations were
sampled. These are depicted on Figure 3 as sampling locations la, lb, 2,5,10a,13,14,15,17,21
where the number represents the survey unit location the samples were collected from. The remaining
5 locations (4,13b,16, 18, 19) were sampled during the subsequent mobilization to the site along with
an additional lO-point composite sample was collected across an area in Unit I based on analytical
data obtained from the first mobilization's data set. This was overtop the location of the former drain
line.

Each sampling location had one sample from the top 12" of soil depth and one sample from the
second 12" of soil depth (12"-24" below surface) collected. All samples were analyzed via garnma
spectroscopy by Eberline Services in OakRidge, TN. In addition, the 10-point composite was
collected evenly distributed across an area identified as previously containing a drain system. Soil
data from the top 12" indicated levels slightly elevated from background concentrations. In order to
compare concentrations to KDFIE limits, samples were collected to a depth of 15 cm (6"). Analytical
reports for all sampling locations are contained in Appendix II of this report.
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3.0 Survey and Sampling Results

Figure 3 displays the survey results and sampling locations overlaid onto satellite imagery of the
facility. (A larger version of this map is contained in Appendix I) Gamma survey results were

unremarkable in that the action level of 20 pR/hr was never recorded in any area surveyed. The

maximum garnma radiation levels were found to be only 16 pR/hr.
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Figure 3. Survey results and sampling locations.

The minimum, median, maximum and average values of measurements recorded are listed in Table 1.

The median value corresponded to on-site areas assumed to be non-impacted (Southeast corner near

sample location 2land employee parking areas) and was determined to be I I pR/hr. An off-site
location over similar soil (shown in upper Northeast corner of map in Figure I on the public right-of-
way alongside HWY I-135) was also found to be 11 pR/hr. This is consistent with typical background
measurements across this region of the United States and was used as the background gamma exposure

rate for this facility. Measurements displayed on the map were color-coded based on their values as

compared to the average. Table I lists the statistical data for the distribution. Measurements greater

than two standard deviations above the average were assumed to be "elevated" levels and are depicted

in light green on the survey map. Although elevated above the determined background, elevated results

did not indicate significant widespread contamination.
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Table 1. Statistical data for survey results

Figure 4 shows the soil sampling data in comparison to EPA guidelines for allowable soil
concentrations of radium-226.Table 2lists the analytical data obtained from the soil samples collected.
Sample results ranged from 0.62 to 3.60 pCilg of radium -226. According to KDHE literature, typical
background concentrations of radium -226 for this region ranges from I -4 pCrl g-' Based on the median
soil sample results, background concentrations of radium-226 were 1.1 pCi/g. Only two locations
resulted in radium-226 concentrations statistically significant from background. The two were 2.5 and
3.6 pCr/g and occurred in the section that had previously contained the drain.
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Table 2. Soil sampling summarT data. All values in pCi/g.
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4.0 Discussion

Survey results obtained by KDIIE in 2010 could not be repeated for any of the assumed impacted areas

of the facility. The conclusion drawn in 2010 was that the facility contained numerous locations where
soil concentrations of radium-226 were assumed to be greater than 5 pCr/g above background based on

surface garnma exposure rates of up to 35 pR/hr being measured in isolated locations with an assumed

background exposure rate of 10 pRlhr. However, the current maximum gamma radiation level detected

was only 16 pR/hr. Measurements a few pR/hr above background (12-14 pR/tr) were obtained in
several locations across the site, however soil sampling results did not support an assumption of
elevated levels of radium-226 based on these levels. The facility contains a wide variety of soil, gravel
and rock types. Different soil types will contain different levels of naturally occurring radioactive
material (NORM).Potassium-40 concentrations, a naturally occurring radionuclide with a high energy
gamma, were determined to be in the high end of known background level ranges. As a gamma emitter,
this could partially account for slight variances in gamma measurements across the site areas associated

with compacted crushed rock containing higher levels of K-40 or other naturally occurring gamma
emiuing isotopes. Several of the locations, such as sample locations 18, 19 and2l also contained K-40
concentrations above 20 pCilgat either the first or second sampling depth. No historical evidence was
provided to indicate potentially buried material that could result in subsurface concentrations of radium
in the absence of surface deposits, other than the drain location in the Northeast corner of the facility.
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o The only location where the slightly elevated gamma measurements and soil concentrations indicated
potential radium contamination from past processes was in the Northeastern portion of the site

associated with hazardous drum storage and handling as well as a drain assembly that has been

removed and back-filled at some point in the past. Soil sample results indicate that the elevated radium-
226 concentrations were limited to the upper 12" of soil depth consistent with material that may have

been spilled during drum handling processes. However, the elevated concentrations in these areas were
less than 3 pCilg above background levels in discrete locations and would not require remediation as a

radiologically contaminated area under EPA guidelines. In addition, EPA and KDHE guidelines allow
for averaging soil concentrations over 100m' for the upper l5cm depth. The l0-point composite sample

was representative of the upper 15 cm depth over approximately 10m2 covering the area associated with
the historic drain location. Even averaged over this small of an area, the average concentration was
found to be consistent with background levels. No data was collected that suggested soil concentrations
exceeded 5 pCr/g above background levels down to a depth of 24".If radium contamination was the
results of surface deposits, adverse weather over two years could account for the removal of surface
contamination and the lower gamma radiation levels measured during this survey as compared to the
measurements conducted in 2010. No soil sampling was conducted in 2010 for comparison to current
data.

The location associated with the historic drain location was found to have bull rock with stabilizing
sand beginning at approximately 6" depth and extending fully down to the 24" depth sampled during
this scoping survey. Again, soil samples collected indicated any residual radium contamination was
limited to the upper 12" of soil, however, the depth of the drain or soil conditions beyond 24" were not
evaluated during this scoping survey. This area extends from the Northwest corner of the building in
Unit I and approximately 40 feet to the Northwest to a shallow ditch adjacent to the vehicle right of
way.

5.0 Conclusion

Assumptions for this site were that radium contaminated solvents leaked onto the surface across
various locations on-site. ln addition, there is suspicion that material may been discharged through a
drainline previously located in the Northeast comer of the property. If years of contamination leaking
onto the surface of the facility had caused site-wide contamination in excess of 5 pCi/g above
background, radium deposits in the top 24" of soil should still be detectable via surface gamma
scintillation detection and soil sampling. No information was found to indicate radium deposits would
have been due to anything other than surface discharges with the exception of the drain location. Soil
sampling combined with a walk-over gamma survey support the assumption that the majority of the
facility has not been impacted by radium contamination. The portions of the site that have been linked
to low levels of radium contamination do not indicate significant soil concentrations that would require
remediation under any state or federal guidelines, based on the best available data.
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EXECUTIVE SUMMARY

This Screening Level Ecological Risk Assessment (SLERA) has been completed on behalf of Cameron-

Cole, LLC, for the Clean Harbors Kansas, LLC site located in Wichita, Kansas (site). The SLERA has

been conducted in accordance with guidance from the United States Environmental Protection Agency

(usEPA).

The SLERA summarizes relevant site background information and investigation results upon which the

assessment is based. This includes a description of the site and environmental setting, a summary of the

analytical data that are utilized in the assessment, and the results of a benthic macroinvertebrate survey

that was conducted at the site. The SLERA focuses on habitat associated with the East Fork of Chisholm

Creek adjacent to the site. Due to the industrial development of the site itself, there is insufficient habitat

to warrant quantitative ecological evaluation, and exposure by terrestrial receptors on the site is

considered to be de minimis.

The screening-level problem formulation phase of the SLERA includes all components outlined in USEPA

guidance: (1) identification of constituents associated with the site; (2) mechanisms of ecotoxicity; (3) fate

and transport, ecosystems potentially at risk, and complete exposure pathways; (4) assessment

endpoints; and (5) risk questions and measurement endpoints. Based on the available site information

and the objectives of the SLERA, the following potentially complete exposure pathways were identified for

aqutatic organisms (e.g., plants, invertebrates and fish) in Chisholm Creek: (1) direct contact with

sediment; (2) direct contact with surface water; and (3) direct contact with pore water. Quantiative

evaluation of potentially complete pathways for higher order ecological receptors (e.9., mammals and

birds) was not warranted.

Specific assessment and measurement endpoints were identified to address the potentially complete

exposure pathways. The assessment endpoints relate to sustainability (growth, reproduction and survival)

of aquatic organisms, and to the diversity and abundance of populations of benthic invertebrates. The

measurement endpoints selected for evaluation in this SLERA consist of a comparison of measured

concentrations of constituents to levels reported to cause adverse effects; evaluation of

macroinvertebrate community metrics; and comparison of the results for site locations with the results for

reference locations.

The comparison of sediment, surface water, and pore water data to generic ecological screening

benchmarks indicated a small number of exceedances. ln sediments, three inorganics (arsenic, barium,

and lead) and one organic (acenaphthene) were detected at concentrations exceeding the screening

benchmarks. All other constituents were either non-detect, or detected below the screening benchmark.
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Acenaphthene and arsenic were detected in only one sample each above their threshold effects
concentration (TEC), and there were no exceedances of the probable effects concentration (pEC). As
such, these two constituents were determined to have neglible potential for adverse effects. For barium
and lead, the sample-by-sample sediment concentrations warranted additional review in conjunction with
the results of the macroinvertebrate survey.

ln surface water, only one constituent (l,l,ltrichloroethane) was detected above the surface water
screening benchmark. The exceedance was detected in the upstream reference location, and none of the
samples collected adjacent to the site showed detectable concentrations of l,l,ltrichloroethane. As
such, this constituent was determined to have neglible potential for adverse effects. ln pore water, there
were no constituents detected at concentrations above the surface water screening benchmarks.

The results of the macroinvertebrate survey indicated that, in comparison to the reference location, three
of the five samples from the East Fork of Chisholm Creek suggested "nonimpaired" habitat, one sample
fell in between the range of "nonimpaired" and "slightly impaired" habitat, and one sample indicated a
"slightly impaired habitat". A comparison of the analytical data to macroinvertebrate resutts and habitat
parameters was completed to determine whether the analytical data could be correlated to the
macroinvertebrate results. The results do not correlate with a conclusion that any potential impairment is
site-originated. A summary of the results for each of the sampling locations on the East Fork of Chisholm
Creek is presented below.

ECO-IA: The macroinvertebrate results for this sample, located 2,000 feet downstream
of the site, indicate an invertebrate community that falls in between the range of
"nonimpaired" and "slightly impaired". The sediment sample collected nearest to this
location (CC-11) indicated that barium was detected at a concentration above its TEC;
however, this was the case for all sediment samples (including the reference sample).
No other constituents were detected in this sediment sample at concentrations above
the screening benchmarks. ln addition, the pore water sample (pw-11) collected
nearest to this location indicated that no constituents were detected above the surface
water quality benchmarks. The consolidated results for ECO-1A suggest that adverse
effects to aqutaic receptors are not associated with site-related constituents in this
location-

ECO-I8: The macroinvertebrate results for this sample indicate "nonimpaired" habitat
in comparison with the upstream reference location. The sediment sample collected
nearest to this location (CC-7) indicated that barium was detected at a concentration
above its TEC; however, as stated previously, this was the case for all sediment
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samples. No other constituents were detected in this sediment sample at

concentrations above the screening benchmarks. The surface water samples (SW-BS-

1 and SR-SW-1) and pore water sample (PW-1) collected nearest to this location

indicated that no constituents were detected above the surface water quality

benchmarks. The consolidated results for ECO-18 suggest that adverse effects to

aqutaic receptors are not associated with site-related constituents in this location.

ECO-2: The macroinvertebrate results for this sample indicate "nonimpaired" habitat in

comparison with the upstream reference location. The sediment sample collected

nearest to this location (CC-s) indicated that barium and lead were detected at

concentrations above their TECs (lead was below its PEC). No other constituents were

detected in this sediment sample at concentrations above the screening benchmarks.

The distribution of concentrations of both barium and lead do not refect a pattern

suggesting that they are related to a site-associated source. The surface water

samptes (SW-BS-2, SR-SW-2) and pore water sample (PW-s) collected nearest to this

location indicated that no constituents were detected above the surface water quality

benchmarks. The consolidated results for ECO-2 suggest that adverse effects to

aqutaic receptors are not associated with site-related constituents in this location.

ECO-3: The macroinvertebrate results for this sample indicate "nonimpaired" habitat in

comparison with the upstream reference location. The sediment sample collected

nearest to this location (CC4) indicated that barium was detected at a concentration

above its TEC; however, as stated previously, this was the case for all sediment

samples. No other constituents were detected in this sediment sample at

concentrations above the screening benchmarks. The surface water samples (SW-BS-

3 and SR-SW-3) and pore water sample (PW- ) collected nearest to this location

indicated that no constituents were detected above the surface water quality

benchmarks. The consolidated results for ECO-3 suggest that adverse effects to

aqutaic receptors are not associated with site-related constituents in this location.

ECO4: The macroinvertebrate results for this sample, the closest sampling point to the

site, indicate "slightly impaired" habitat in comparison with the upstream reference

location. The sediment sample collected nearest to this location (CC-3) indicated that

barium was detected at a concentration above its TEC; however, as stated previously,

this was the case for all sediment samples. No other constituents were detected in this

sediment sample at concentrations above the screening benchmarks. The surface

water samples (sw-BS4 and SR-SW4) and pore water sample (PW-3) collected
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nearest to this location indicated that no constituents were detected above the surface

water quality benchmarks. The consolidated results for ECO-4 suggest that adverse

effects to aqutaic receptors are not associated with site-related constituents in this

location. The "slightly impaired" macroinvertebrate community is more likely to be

associated with differences in the physical habitat between ECO4 and the upstream

reference location.

EGO-S: Because ECO-S is the reference sample, it is not assigned a biological

condition category. However, as evidenced by the fact that the majority of site samples

fell into the "nonimpaired" category, the specific macroinvertebrate results for this

sample were generally comparable to the other locations. The sediment sample

collected nearest to this location (CC-s) indicated that barium was detected at a
concentration above its TEC; however, as stated previously, this was the case for all

sediment samples. No other constituents were detected in this sediment sample at

concentrations above the screening benchmarks. The pore water sample (pw-s)

collected nearest to this location also indicated that no constituents were detected

above the surface water quality benchmarks. ln surface water, the concentration of

1,1,1-trichloroethane from sample sR-sw-s slightly exceeded the benchmark.

However, the result from sample SW-BD-S was non-detect. Because this location is

upstream of the site, and because l,l,ltrichloroethane was not detected above the

benchmark in the other surface water or pore water samples included in this evaluation,

it is not considered to be of further concern.

The current observations indicate that macroinvertebrate populations in the East Fork of Chisholm

Creek adjacent to the site do not appear to be adversely affected by constituent releases from the

site, nor would such an effect be expected in the future since on-site conditions should continue to

improve over time. The results suggesting "slightly impaired" habitat in the vicinity of the site (e.g.,

ECO4) are most likely associated with variations in habitat that were observed during the sampling

procedure.
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1.0 INTRODUCTION

This Screening Level Ecological Risk Assessment (SLERA) has been completed on behalf of Cameron-

Cole, LLC, for the Clean Harbors Kansas, LLC site located in \Mchita, Kansas (site). Consistent with the

requirements of the United States Environmental Protection Agency (USEPA), the SLERA consists of

quantitative and qualitative analyses of the potential for adverse effects to ecological receptors and

habitat which may be associated with constituents present in environmental media at the site.

This report has been prepared in accordance with the USEPA's (1997) "Ecological Risk Assessment

Guidance for Superfund," which indicates that an ecological risk assessment process should consist of

eight major steps:

1) Screening-Level Problem Formulation and Ecological Effects Evaluation

2) Screening-Level Preliminary Exposure Estimate and Risk Calculation

3) Baseline Risk Assessment Problem Formulation

4) Study Design and Data Quality Objectives

5) Field Verification of Sampling Design

6) Site lnvestigation and Analysis of Exposure and Effects

7) RiskCharacterization

8) Risk Management

The first two steps comprise the SLERA process, while the remaining six steps are the baseline

ecological risk assessment (BERA). The SLERA uses existing environmental data combined with very

conservative assumptions to identify potential risks. The information, evaluations, and risk calculations

developed in the SLERA lead to a Scientific Management Decision Point. At this point, there are three

possible actions: (1) determination that there is no potential for risk and therefore no need for further

action at the site; (2) determination that there is the potential for risk, but more definitive data and a BERA

are required; or (3) there is a substantive demonstration of risk and a need to proceed directly to an

evaluation of remedial measures.

The remainder of this document presents the relevant information for Steps 1 and 2 of the ecological risk

assessment process. The SLERA incorporates agency comments on the RCRA Facility lnvestigation

(RFl) Supplemental Phase lV Work Plan, as wellas recent data collected from the site.
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2.0 SITE BAGKGROUND

This section presents relevant site background information, including a physical description of the site,

ecological habitat and potential receptors species, and a description of the sampling events relevant to

the SLERA.

2.1 SITE HISTORYAND DESCRIPTION

The Clean Harbors Kansas, LLC site (EPA ldentification Number KSD007246846) is approximately six

acres in size and is located at2549 North New York Street in an industrialized area of Sedgwick County,

Wichita, Kansas, approximately three miles north of the city. The site is bordered by the El Paso

Corporation (formerly Coastal Derby) refinery to the south and west and a Union Pacific Railroad rail yard

to the north. North New York Street, the East Fork of Chisholm Creek, and the lnterstate-135 lie east of
the site. Farmland Elevator Facility lies approximately 500 feet northwest of the facility. A site map is

presented as Figure 2-1.

The facility lies within the tributary basin for the Arkansas River. Drainage from the facility is to tributaries

of Chisholm Creek, which is a tributary to the Arkansas River. The East Fork of Chisholm Creek is the

closest surface water body to the site. lt is located about 150 feet east of the property and flows to the

south. The West Fork of Chisholm Creek is located about 2,000 feet west of the site. These streams

discharge to the Arkansas River about three miles south of the site. The Arkansas River flows to the east.

The Little Arkansas River lies two miles west of the site and flows to the south into the Arkansas

River. The confluence of the Little Arkansas and the Arkansas River is approximately three miles

southwest of the site.

The site is a hazardous waste management facility operating under a RCRA Part I permit that has been

used for manufacturing and/or chemical waste handling for approximately 60 years. Accompanying this

operating permit was a Corrective Action Permit (Part ll) issued under the authority of the Hazardous and

Solid Waste Amendments to RCRA. The facility is permitted to conduct regulated waste management

activities including the storage, treatment, and recovery for recycling of hazardous and non-hazardous

wastes. Wastes handled at the facility include paints (and related wastes), batteries, fluorescent lights,

incinerable hazardous solids, lab packs, mercury, household hazardous wastes, off-specification and

production wastes from industries, both chlorinated and non-chlorinated petroleum-based waste solvents,

plating wastes, and corrosives. Wastes that are received at the facility are reclaimed or directed to an

appropriate facility for handling.

The site lies within the North lndustrial Corridor (NlC), which includes most of the industrial corridor near

the facility. The NlC, which includes over 4,000 acres of property, has been identified as having a
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dissolved groundwater plume of chlorinated volatile organic compounds (VOCs) present. Local land use,

as reported in the NIC Rl Report (CDM, 2002), includes agriculture (339 acres), parks (57 acres), schools

(9 acres), hospitals (45 acres), residential (490 acres), vacant (149 acres), and commercial/industrial

(2,922 acres). The NIC is undergoing its own environmental investigation of a dissolved chlorinated VOC

plume under the supervision of the Ci$ of Wichita, with oversight by KDHE. A City of Wichita ordinance

(Ord. No. 43-156 S 2) is in place that prohibits installation of groundwater wells for personal use within the

NlC. Personal use is defined in the ordinance as "the use of water from a well for purposes including

drinking, cooking, bathing, and sewage disposal".

The site is comprised of several solid waste management units (SV1/IttlUs), areas of concern (AOCs), and

other areas (OAs) that were investigated during previous RFI activities. There are also ten buildings at the

site labeled Buildings A through K, as well as a Processing Area and Drum Dock that are open areas

covered by a roof. Detailed descriptions of all S\I/MUs, AOCs, OAs, and buildings are provided in the RFI

Report (Cameron-Cole, 2005).

2.2 ECOLOGICAL HABITATS AND RECEPTORS OF INTEREST

As described above, the site is an active hazardous waste management facility consisting of several

buildings, a Processing Area and Drum Dock that are open areas covered by a roof, and areas

covered with pavement and gravel. Based on these observations, there is insufficient habitat at the

site to warrant quantitative ecological evaluation. Therefore, exposure by terrestrial receptors via soil

pathways is considered to be de minimis for this site.

The primary habitats of interest for the site are the aquatic and riparian habitats associated with Chisholm

Creek. At the time of the ecological field investigation (October 2013), the reach of the creek adjacent to

the site was shallow, ranging from zero to three feet in depth, and the flow was very slow and nearly

imperceptible at some locations. The creek width ranged from 10 to 20 feet, while no canopy was present

as very few, if any, mature trees were nearby. The riparian zone surrounding the creek varied in width

from 20 feet of mild, intermittent grassy vegetation south of the site, to 30 feet of rich, dense

grassy/shrubby vegetation north of and adjacent to the site. Fish (minnows as well as larger specimens)

were observed in some of the sampling locations, and several species of macroinvertebrates (including

clams, crayfish and dragonfly/damselfly larvae) were observed and collected. The macroinvertebrates

were evaluated quantitatively in this report. No other wetland or aquatic habitat was observed on or

immediately adjacent to the site. To further assess the presence of aquatic habitats on and adjacent to

the site, a review of the National Wetlands lnventory (NWl) database was completed (USFWS, 2013).

The NWI map of the site is included as Figure 2-2. As shown on this figure, there are no wetlands

identified on or immediately adjacent to the site. The East Fork of Chisholm Creek is shown on the map,
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but no wetland areas are identified for reach of the creek adjacent to or downstream of the site.

Approximately 1,250 feet north of the site, freshwater emergent wetland and lake areas are identiifed, but

there is no potential for impacts from the site to these locations. Based on this review, there are no

wetland habitats associated with the site that warrant evaluation.

A literature review was conducted to determine the potential presence of threatened or endangered

species in the vicinity of the site. The Kansas Department of V/ildlife, Parks and Tourism (KDWPT)

provides lists of potential threatened and endangered species for each county in the state. The KDWpT

listing of species for Sedgwick County is provided in Appendix A. As indicated in this listing, one species

of mammal (eastern spofted skunk), five species of fish (Arkansas darter; Arkansas River speckled chub;

silver chub; plains minnow; and Arkansas River shiner), and four species of birds (eskimo curlew; piping

plover; snowy plover; and least tern), are identified as state-threatened or endangered with potential

presence within Sedgwick County. None of these species have been documented as being observed at

the site, and the likelihood of their presence is considered to be minimal.

2.3 MACROINVERTEBRATE SAMPLING

Macroinvertebrate sampling of the East Fork of Chisholm Creek was conducted by RBR on October 3,

2013. The survey was conducted in order to assess the biotic integrity of the stream. Macroinvertebrate

samples were collected from six locations in the East Fork of Chisholm Creek (including one upstream

reference location). Figure 2-1 presents the approximate locations of macroinvertebrate samples.

V/ithin the East Fork of Chisholm Creek east of the site, sample ECO-S was the most upgradient

sampling location (about 400 feet upstream from the site) and is considered the upstream reference

location. Sample ECO-5 is the only sample collected on the eastem side of lnterstate-135. Sample ECO-

4 was adjacent to the site, roughly 300 feet downstream from sample ECO-S. Sample ECO-3 was also

located adjacent to the site, roughly 300 feet downstream from sample ECO4 east of the intersection of
North New York and East 25th Street North. Sample ECO-2 was located 300 feet downstream from the

site and sample ECO-3 east of intersection of North New York and East 24th Street North. Sample ECO-
'18 was located roughly 750 feet downstream from the site, while sample ECO-1A was located

approximately 2,000 feet downstream of the site, just before the 21"1 Street bridge. Samples ECO-1B

through ECO-S were collected from the same general locations as surface water samples SW-1 through

SW-s, historically collected from the creek.

Qualitative kicknet samples were collected following rapid bioassessment protocols (USEpA, 1g8g,

1999a). Timed qualitative kick samples were collected from each sample location with a 0.6 mm mesh D-

ring net. The contents were manipulated by hand to remove rocks, twigs and other large residues that
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were not macroinvertebrates. The macroinvertebrates were then transferred to one liter nalgene bottles

The bottles were then filled with isopropyl alcohol for sample preservation.

Habitat Assessment Field Data Sheets for low gradient streams (provided in USEPA guidance) were

completed for each sampling location and are provided in Appendix B. A brief description of each

sampling location is provided below.

ECO-IA is located approximately 2,000 feet downstream of the site just before the 21*

Street bridge. The habitat characteristics include an intermittent moderate to poor

quality 20 foot riparian zone with an open canopy (85% to 100% open). The channel

width at this location was approximately 20 feet, the depth ranged from2 to 12 inches,

and the surface water had slow flow characteristics. The creek banks and bottom

substrate were rocky with some sand.

ECO-I8 is located 750 feet downstream of the site. The habitat characteristics include

an intermittent moderate quality 30 foot riparian zone with an open canopy (85% to

100% open). The channel width at this location was approximately 15 feet, the depth

ranged from 0 to 3 feet, and the surface water had slow flow characteristics. The creek

banks and bottom substrate were a mix of 50% rocks and 50% gravel/sand.

o

I

ECO-2 is located 300 feet downstream of the site, directly east of the intersection of

North New York and East 24th Street North. The habitat characteristics include a

moderate quality 30 foot riparian zone with an open canopy (85% to 100% open). The

channel width at this location was approximately 15 feet, the depth ranged from 0 to 18

inches, and the surface water had slow flow characteristics. The water level was lower

in this sampling area than most of the others as sediment islands and rocks were

visible within the stream.

ECO-3 is located 300 feet downstream from ECO4, directly east of the intersection of

North New York and East 25th Street North. The channel width at this location was

approximately '10 feet, the depth ranged from 0 to 12 inches, and the surface water had

slow flow characteristics. The water level was lower in this sampling area than most of

the others as a large sand bar was visible within the stream.

EGO4 is the closest sampling point to the site, located 100 feet directly east of the

site's boundary, roughly 300 feet downstream from ECO-S. The channel width at this

location was approximately 15 feet, the depth ranged from 0 to 12 inches, and the

o
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surface water had slow flow characteristics. This habitat was similar to that of sample

ECO-3.

ECO'S, which is the upstream reference location for the East Fork of Chisholm Creek

and the only sample located northeast of the site and on the eastern side lnterstate-

135, is located 400 feet upstream from the site. The habitat characteristics include a

moderate quality 30 foot riparian zone with an open canopy (85% to 100% open). The

channel width at this location was approximately 12 to 15 feet, the depth ranged from 0

to 2 feet, and the surface water had slow flow characteristics. This sampling area had

more seaweed and aquatic vegetation than the other sampling locations.

The macroinvertebrate samples were shipped to and analyzed by Normandeau Associates, Inc., who

completed a count of individual specimens present in each sample. The macroinvertebrates were

identified to the last possible taxon, usually at least the genus, and enumerated. The laboratory result

sheets for each sample collected on October 3,2013 are presented in Appendix C. Table 2-1 presents a

list of the locations where macroinvertebrate samples were collected.

2.4 SEDIMENT, SURFACE WATER AND PORE WATER SAMPLING

As part of the semi-annual sampling conducted at the site, surface water samples have been collected

from five locations (SW-1 through SW-5) along the East Fork of Chisholm Creek adjacent to the site (refer

to Figure 2-3). The most current round of semi-annual surface water samples was collected on October

18,2013; these five surface water samples (identified as SR-SW-1 through SR-SW-S) are inctuded in the

quantitative risk assessment. Five additional surface water samples (identified as SW-BS-1 through SW-

BS-5) were collected on the same date to supplement the macroinvertebrate survey. These samples

were collected in the same general locations, and are also included in the quantitative risk assessment.

Table 2-1 presents a list of the locations where the surface water samples were collected.

It should be noted that surface water samples collected prior to October 2013 are not included in this

SLERA. The most recent set of samples is considered to provide the most representative data seq and is

consistent with the sampling that was conducted for other media (macroinvertebrates, sediment and pore

water).

Sediment and pore water samples were also collected from the East Fork of Chisholm Creek between

October 4 and October 11, 2013. Sediment samples were collected from eleven locations (CC-1 through

CC-11). Pore water samples were collected from similar locations (PW-1 through PW-11). Figure 2-3

presents the approximate locations of sediment and pore water samples, and Table 2-1 presents a list of

the locations where these samples were collected.
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The sediment samples were analyzed for semivolatile organic compounds (SVOCS), metals, percent

solids and total organic carbon. Surface water samples were analyzed for VOCs, and pore water samples

were analyzed lor VOCs and toxaphene. Complete analytical data for constituents in sediment are

presented in Table D-1 of Appendix D; constituents in surface water are presented in Table D-2; and

constituents in pore water are presented in Table D-3.
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3.0 SCREENING LEVEL PROBLEM FORMULATION

ln accordance with the "Ecological Risk Assessment Guidance for Superfund" (USEpA, 1997), the
objectives of the problem formulation phase of an ecological assessment include the following:

To identify the constituents known to be present or expected to be present at the site,

To provide information on contaminant fate and transport, complete exposure

pathways, and species or ecosystems potentially at risk;

To characterize ecological effects to be evaluated; and

To select the assessment and measurement endpoints that will be addressed

To achieve these objectives, this screening level problem formulation includes the following components:

Environmentalsetting and constituents associated with the site;

Mechanisms of ecotoxicity;

Evaluation of contaminant fate and transport, ecosystems potentially at risk, and

com plete exposure pathways;

Selection of assessment endpoints; and

Development of risk questions and measurement endpoints

Each of these components of the screening level problem formulation is discussed in detail in the
subsections that follow.

3.1 ENVIRONMENTAL SETTING AND CONSTITUENTS AT THE SITE

Section 2.2 described the environmental setting for the site. Due to the industrial development of the
site itself, there is insufficient habitat to warrant quantitative ecological evaluation, and exposure by
terrestrial receptors on the site ls considered to be de minimis.

The SLERA focuses on habitat associated with the East Fork of Chisholm Creek adjacent to the site.

Historical investigations have indicated that trace concentrations of chlorinated solvents and petroleum

hydrocarbon constituents were detected in surface water from the East Fork of chisholm creek.

I
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Therefore, supplemental sampling (sediment, surface water and pore water) was conducted to provide a

more current and comprehensive characterization of the creek.

As part of this SLERA, a comparison of the analytical data to screening benchmarks is completed to

identify constituents of potential ecological concern (COPEC). This comparison is presented in Section

4.1.

3.2 MECHANISMS OF ECOTOXICITY

The mechanisms of toxicity are highly dependent on various factors, including constituent properties,

exposure medium and medium properties, receptor species, and exposure routes. For example, aquatic

plants may be exposed to constituents in sediment via uptake through the root system. Constituents may

then be transported to other parts of the plant. Mechanisms of toxicity may include inhibition of enzyme

activity, interference with DNA synthesis, or blocking of uptake of essential elements. As another

example, benthic invertebrates are continually exposed to constituents in sediments and pore water, and

effects may include growth inhibition or impaired reproduction. The benchmarks for potential adverse

effects in the current approach to ecological risk assessment, at the screening level and in the more

detailed baseline analysis, are generally measured as reductions in survival, growth, or reproduction of

the species.

Another potential adverse effect that may be relevant in this risk assessment is the potential for

bioaccumulation. \y'/hen bioaccumulation occurs, the presence of bioaccumulative constituents in

environmental media may cause increases in the concentrations of those constituents in ecological

receptors that are present. Constituents that are bioaccumulative typically have a high log octanol-water

partition coefficient (log Kow), which means that it is readily absorbed into animaltissues.

Several inorganic constituents have been detected in site media. Log Ko* values cannot be determined

for these constituents; however, most are known not to have significant potential to bioaccumulate under

typical environmental conditions. ln fact, the majority of inorganic constituents are not bioaccumulative,

even when present over a wide area and at high concentrations. The inorganic constituents that do have

the potential to bioaccumulate in certain forms and under specific conditions include mercury and

selenium.

For the SLERA, potential toxicity is evaluated through the use of benchmark concentrations for each

medium. Section 4,1 presents the comparison of analytical data to the appropriate benchmark

concentrations.
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3.3 FATE AND TRANSPORT, ECOSYSTEMS POTENTIALLY AT RISK, AND COMPLETE
EXPOSURE PATHWAYS

The following subsections provide a summary of fate and transport, ecosystems potentially at risk, and

potentially complete exposure pathways that are evaluated for the site.

3.3.1 Fate and Transport

lnformation on how constituents will or could be transported or transformed in the environment physically,

chemically, and biologically is used to identify the exposure pathways that might lead to significant

ecological effects (USEPA, 1997). Chemically, contaminants can undergo several processes in the

environment, including degradation, complexation, ionization, precipitation, and/or adsorption. Physically,

contaminants might move through the environment by one or more means, including volatilization,

erosion, deposition, weathering of parent material with subsequent transport, and/or water transport.

Several biological processes also affect contaminant fate and transport in the environment:

bioaccumulation, biodegradation, biological transformation, food chain transfers, and/or excretion.

While site-specific factors can affect the fate and transport of constituents through physical and chemical

means, the SLERA does not quantify the majority of these processes (e.g., concentrations of VOCs in
surface water or pore water are assumed to remain constant over time, although in reality they are

continually decreasing as the constituents degrade in the environment).

3.3.2 Ecosvstems Potentiallv at Risk

The ecosystems and habitats potentially at risk were identified during the ecological site reconnaissance

conducted in October 2013. These are limited to the aquatic habitats associated with the East Fork of
Chisholm Creek adjacent to the site. The creek is a shallow, slow-flowing stream with a channel width

ranging from 10 to 20 feet. A moderate quality riparian zone of approximately 30 feet exists along the
reach of the creek adjacent to the site. This riparian zone provides a vegetative buffer for the creek, as

well as habitat for the adult stage of aquatic invertebrates, small mammals, birds, reptiles and

amphibians.

Aquatic communities of Chisholm Creek include benthic invertebrates, crayfish, fish, amphibians, birds

and small mammals. This SLERA focuses on receptor groups with the greatest potential for contact with

sediments, surface water and pore water of the creek. The receptor groups that are evaluated in this
SLERA consist of aquatic organisms including plants, invertebrates and fish. For this site, evaluation of
higher order receptors (such as mammals and birds) is not considered to be necessary. The need for a
more detailed evaluation is determined at the Scientific Management Decision Point.
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3.3.3 Complete Exposure Pathwavs

ln this section, potential exposure pathways are evaluated to determine which pathways are complete

and important at the site. An exposure route is the mechanism by which a receptor species might take up

a constituent. For aquatic habitats and species potentially exposed to sediments, surface water and pore

water, exposure to COPEC may occur through three routes: (1) direct contact with the environmental

media; (2) incidental ingestion of the environmental media; and (3) ingestion of plants or animal prey that

are exposed to the environmental media.

Based on the available site information and the objectives of this SLERA, the following potentially

complete and significant exposure pathways have been identified for aqutatic organisms (e.9., plants,

invertebrates and fish) in Chisholm Creek (1) direct contact with sediment; (2) direct contact with surface

water; and (3) direct contact with pore water. These exposure pathways are evaluated through the

identification of assessment and measurement endpoints.

3.4 ASSESSMENT ENDPOINTS

Assessment endpoints are explicit expressions of the environmental values or characteristics to be

protected, and reflect societal and ecological vatues (USEPA, 1992, 1997). Societal values address the

need to protect species that are endangered, threatened, or of special interest, important as game or

commercial species, or widely recognized as having aesthetic value. Ecological relevance refers to the

importance of the species to the function of the ecosystem. Therefore, evaluation of the potential for

adverse effects at the population level is used to infer the potential for adverse effects at higher levels of

organization such as communities and ecosystems.

Once assessment endpoints have been selected, testable hypotheses and measurement endpoints can

be developed to determine whether or not a potential threat to the assessment endpoints exists.

Based on the potentially complete and significant exposure pathways identified in the previous section,

the following assessment endpoints are identified for the SLERA:

Growth, Reproduction and Survival of Aquatic Communities: Aquatic plants,

invertebrates and fish have important roles in the aquatic ecosystem. Plants provide

protection and serve as a food source for many species. lnvertebrate communities

constitute a significant portion of the food chain in aquatic systems and are important

in nutrient and energy transfer. Fish have many roles in the aquatic ecosystem,

including the transfer of nutrients and energy, and as prey for mammals, birds, and

predatory fish.
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2. Diversity and Abundance of Benthic lnvertebrates: Benthic invertebrates are

important to the aquatic community as they perform numerous functions in aquatic

systems. They provide essential ecosystem services by accelerating detritus

decomposition and nutrient transfer.

3.5 RISK QUESTIONS AND MEASUREMENT ENDPOINTS

For each assessment endpoint listed above, risk questions are presented, and these questions are
answered through the selection and use of measurement endpoints.

3.5.1 Risk Questions

USEPA (1997) guidance recommends the formation of "Risk Questions" to provide a framework for each
assessment and measurement endpoint. For this reason, risk questions have been formulated for each
assessment endpoint. Risk questions provide a direct approach for evaluating the specific measurement

endpoints against the assessment endpoints. The measurement endpoints are evaluated to answer the
risk questions. Based on the information presented in this screening level problem formulation, the
following risk questions have been developed:

GroMh, Reproduction and Survival of Aquatic Communities: Are concentrations of
constituents in sediment, surface water and pore water of Chisholm Creek sufficient
to cause adverse effects on the growth, reproduction and/or survival of aquatic plant,

invertebrate, or fish communities?

2- Diversity and Abundance of Benthic lnvertebrates: Are concentrations of constituents

in sediment and pore water of Chisholm Creek sufficient to cause adverse effects on

the diversity and abundance of benthic invertebrate communities, relative to
reference locations?

3.5.2 MeasurementEndpoints

The risk questions presented above are answered using the measurement endpoints. Measurement
endpoints are quantifiable responses to stressors at a site that are related to the assessment endpoints
and are intended to provide a basis for assessing the potential for risk with respect to the assessment
point. There are four general types of measurement endpoints: (1) comparison of estimated or measured
exposure levels of constituents to levels known to cause adverse effects; (2) bioassay testing of site and
reference media; (3) in-situ toxicity testing of site and reference media; and (4) comparison of observed
effects at the site with those observed at a reference site. Measurement endpoints selected for the
assessment endpoint evaluation in this SLERA fall under categories (1) and (4). The following
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measurement endpoints are identified for each of the assessment endpoints and their respective risk

questions.

1. Growth, Reproduction and Survival of Aquatic Communities: Are concentrations of

constituents in sediment, surface water and pore water of Chisholm Creek sufficient

to cause adverse effects on the growth, reproduction and/or survival of aquatic plant,

invertebrate, or fish communities?

To address this risk question, the following measurement endpoint is selected. (1) Analytical sediment,

surface water, and pore water data from Chisholm Creek are compared to ecological benchmarks for

aquatic receptors. The benchmarks represent threshold concentrations for observed adverse effects on

the growth, reproduction and survival of aquatic organisms upon chronic exposure.

2. Diversity and Abundance of Benthic lnvertebrates: Are concentrations of constituents

in sediment and pore water of Chisholm Creek sufficient to cause adverse effects on

the diversity and abundance of benthic invertebrate communities, relative to

reference locations?

To address this risk question, the following measurement endpoint is selected. (1) The results of the

macroinvertebrate survey are used to calculate metrics that are indicators of diversity and abundance of

the invertebrate community. These results are compared to metrics for the reference location.

Significant considerations for the SLERA are the benchmark concentrations for each constituent and how

exposures of ecological receptors compare with these values. For plants, invertebrates, and fish, which

are constantly in contact with sediments or water, this is a consideration of ambient constituent

concentration and response. For the first measurement endpoint, this information is available in peer-

reviewed literature rather than in the site-specific data. For the second measurement endpoint, site-

specific data are available in the form of the macroinvertebrate survey results. Visual observations and

comparison with background locations are also necessary to provide additional lines of evidence in order

to determine the potential for adverse effects. Further discussion of the weight-of-evidence approach is

provided in Section 5.3.
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4.0 CHARACTERIZATION OF POTENTIAL ECOLOGICAL EFFECTS

The next step in the SLERA is the preliminary ecological effects evaluation and the establishment of
constituent exposure levels that represent conservative thresholds for adverse ecological effects. As per

USEPA (1997), those conservative thresholds are called screening ecotoxicity values.

This section presents a comparison of analytical data to the screening ecotoxicity values (e.g., ecological
benchmarks) in order to identify COPEC. ln addition to this indirect measure of effect, the results of the
macroinvertebrate survey provide a more direct measure of effects on the aquatic habitats at the site.

4.1 COMPARISON OF DATA TO ECOLOGICAL BENCHMARKS

For constituents that are associated with ecological toxicity, there is generally a threshold concentration
below which adverse effects are negligible. An initial screening assessment of the potential hazard
associated with site-originated constituents is made by comparing the detected concentrations to
environmental benchmarks developed for ecological receptors. The evaluations for sediments, surface
water, and pore water of the East Fork of Chisholm Creek are described in the following subsections.

4.1.1 Sediment Data

As discussed in Section 2.4, sediment samples were collected from eleven locations in the East Fork of
Chisholm Creek, including one sample from the upstream reference location (CC-1). Table 4-1 presents a
summary of the available ecological screening benchmarks for the constituents analyzed in sediment
samples. The sediment benchmarks were obtained from the following hierarchy of sources:

consensus-Based sediment euality Guidelines: Threshold Effects
Concentrations (TECs). For this evaluation, the concentrations in sediments are
compared to TECs from MacDonald et al. (2000). The TECs represent concentrations

below which adverse effects to aquatic organisms are rarely expected to occur
(MacDonald et al., 2000). Constituents with detected concentrations less than the TEC
are not of concern for ecological receptors potentially exposed to sediments in the
creek.

Consensus-Based Sediment Quality Guidelines as presented by the Wisconsin
Department of Natura! Resources (WDNR; 2OO3). For constituents not presented in
MacDonald et al. (2000), TECs were obtained from the WNDR's guidance document.

This guidance summarizes sediment benchmarks from sources including MacDonald et
al. (2000), ontario Ministry of Environment and Energy (oMEE; persaud et at., 1993),

o
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and the Canadian Council of Ministers of the Environment (CCME, 1999). Constituents

with detected concentrations less than the TEC are not of concern for ecological

receptors potentially exposed to sediments in the creek. The TECs represent no-effects

levels, similar to the values presented by MacDonald et al. (2000).

Region 3 Freshwater Sediment Screening Benchmarks. For constituents not

present in MacDonald et al. (2000) or WDNR (2003), the USEPA Region 3 Freshwater

Sediment Screening Benchmarks (USEPA, 2008) were used for comparison. These

benchmarks are considered to represent TECs.

USEPA Region 5 Ecological Screening Levels (ESLs). ln the absence of screening

values from the other sources listed above, the USEPA (2003) Region 5 sediment

ESLs were used to screen detected constituents. The ESLs are considered to

represent TECs.

USEPA (1999b) - ln the absence of screening values for barium from the sources

listed above, the USEPA (1999b) Freshwater Sediment Toxicity Reference Value was

used (20 mg/kg).

The sediment screening benchmarks described above are applied for all receptor groups (aquatic plants,

invertebrates, and fish) because they are based on conservative no-adverse-effect-concentrations for the

most sensitive aquatic sPecies.

Table 4-2 presents a comparison of the sediment analytical results to ecological screening benchmarks.

As shown in this table, concentrations of acenaphthene, arsenic, barium and lead exceed the TECs in

one or more samples collected adjacent to the site. For acenaphthene, it should be noted that this

constituent was detected in only one sample (CC-g), and the concentration of 0.033 mg/kg was "J"

qualified because it was below the detection limit. Furthermore, although the detected concentration of

acenaphthene exceeded the TEC of 0.0067 mg/kg, it was below the probable effects concentration (PEC)

of 0.089 mg/kg (WDNR, 2OO3). These data support the position that acenapthene would not be

associated with adverse effects in sediments of the creek. Simiarly, for arsenic, the maximum detected

concentration of 13.4 mg/kg from sample CC-3 was slightly above the TEC of 9.79 mg/kg. This was the

only sample with a result above the TEC, and all sample results were less than the PEC of 33 mg/kg

(MacDonald et al., 2000).

The maximum detection of lead (3,320 mg/kg) was greater than its PEC (130 mg/kg; MacDonald et al.,

2000) and also higher than the concentration from upstream reference sample CC-1 (12-3 mg/kg)' ln

addition, the maximum detection of barium (236 mg/kg) was greater than the concentration from
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upstream reference sample CC-1 (74.3 mg/kg). (Note that barium lacks a PEC.) For barium and lead, the

sample-by-sample sediment concentrations are further reviewed in conjunction with the results of the

macroinvertebrate survey (refer to Section 5).

ln summary, the sediment samples collected from the East Fork of Chisholm Creek had a small number

of metals and one SVOC detected at concentrations exceeding the screening benchmarks described

above. All other SVOCs were either non-detect, or detected below the screening benchmark. These

results suggest that there is negligible potential for adverse effects to aquatic receptors as a result of

exposure to constituents in sediment from the East Fork of Chisholm Creek. Additional discussion of the

analyticalsediment data relative to the benthic macroinvertebrate survey is presented in Section 5.3.

4.1.2 Surface Water and Pore Water Data

Ten surface water samples collected from the East Fork of Chisholm Creek were used in the quantitative

SLERA, including two samples from the upstream reference location (SW-BS-S and SR-SW-S). ln

addition, eleven pore water samples were collected from the creek, including one sample from the

upstream reference location (PW-1). Table 4-3 presents a summary of the available ecological screening

benchmarks for each constituent analyzed in the water samples. The surface water screening

benchmarks were obtained from the following hierarchy of sources:

KDHE Surface Water Quality Standards for Aquatic Life. The Kansas Department

of Health and the Environment (KDHE) has published acute and chronic surface water

quality standards for toxic substances that are protective of aquatic life (KDHE, 2004).

ln this assessment, the chronic (i.e., continuous) values were conservatively used to

evaluate surfuce water.

USEPA Region 3 Freshwater Screening Benchmarks. For constituents lacking a

value from KDHE (2004), the USEPA (2008) Region 3 Freshwater Screening

Benchmarks were used for comparison.

It should be noted that USEPA (2013) provides National Recommended Water Quality Criteria (WQC) for

several constituents in surface water. The WQC were considered for use as a secondary source of
screening benchmarks; however, there were no additional values available for the constituents analyzed

in surface water or pore water. Therefore, the WQC were not used as a source of benchmarks in this

report.
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The surface water screening benchmarks described above are applied for all receptor groups (aquatic

plants, invertebrates, and fish) because they are based on conservative no-adverse-effect-concentrations

for the most sensitive aquatic species.

Table 44 presents a comparison of the surface water results to ecological screening benchmarks. As

shown in this table, the only constituent detected in surface water above the screening benchmark is

1,1,1-trichloroethane. This constituent was detected in one surface water sample (SR-SW-S) at a

concentration of 21.1 ug/L, which slightly exceeds the Region 3 surface water benchmark of 11 ug/L.

Sample SR-SW-S was collected from the upstream (background) location, and none of the samples

collected adjacent to the site showed detectable concentrations of 1,1,1-trichloroethane. Based on these

results, there is negligible potential for adverse effects to aquatic receptors as a result of exposure to

constituents in surface water from the East Fork of Chisholm Creek.

Table 4-5 presents a comparison of the pore water results to ecological screening benchmarks. As shown

in this table, several constituents were detected in pore water. The maximum detected concentration for

all detected constituents, however, is less than their respective screening values; therefore, there are no

constituents detected in surface water which exceed the screening benchmarks. Based on these results,

there is negligible potential for adverse effects to aquatic receptors as a result of exposure to constituents

in pore water from the East Fork of Chisholm Creek.

4.2 MACROINVERTEBRATESURVEYANDMETRICS

A macroinvertebrate survey was conducted to provide a more direct measure of potential effects in

Chisholm Creek. To assess the macroinvertebrate population, the laboratory enumerated the specimens

present in each sample. The complete results for each sample, including names and counts of

organisms, are presented in Appendix C, and the results are summarized in Table 4-6.

Nine benthic macroinvertebrate metrics were selected to quantify the macroinvertebrate data. The metrics

were selected to represent different components of the macroinvertebrate community, including richness

measures, composition measures, feeding measures, and toleranceiintolerance measures. Each metric

has a calculated value, which is then assigned a score ranging from 0 to 6. The score is based on the

biological condition scoring criteria provided in Figure 6.3-4 of the USEPA (1989) Rapid Bioassessment

Protocol (RBP) guidance. The metric scores are summed to create a macroinvertebrate index of biotic

integrity (MlBl; USEPA, 1989; Karr and Chu, 1997) for the sample. The benthic macroinvertebrate metrics

are described below, along with the approach for calculating the metric values.

Total Taxa Richness: This is a measure of total species diversity and represents a count of the total

number of genera or species collected in a sample. Total species diversity generally decreases as the
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physical and chemical quality of a stream decreases (USEPA, 1999a). The score for this metric is based

on the ratio of the site value to the reference value. Ratios greater than 80% score a 6; ratios between

60% and 80% score a 4; ratios between 40%o and 60% score a2i and ratios less than 40% score a 0.

EPT Taxa Richness: Ephemeroptera (mayfl ies), Plecoptera (stonefl ies), and Trichoptera (caddisflies) are

generally considered to be the groups of aquatic insects most sensitive to decreases in the physical and

chemical quality in a stream (USEPA, 1999a). This metric reflects the number of taxa from these three

groups. The score for this metric is based on the ratio of the site value to the reference value. Ratios

greater than 90% score a 6; ratios between 80% and 90% score a 4; ratios between 7Oo/o and 80% score

a2; and ratios less than 70% score a 0.

Percent EPT Specimens: This is the number of EPT specimens in the sample divided by the total

number of specimens in the sample. As noted above, EPT specimens generally reflect a higher level of

biotic integrity. The score for this metric is based on the ratio of the reference value to the site value.

\Mile this specific metric is not presented in Figure 6.3-4 of the USEPA (1989) RBP guidance, it is scored

using the same criteria as EPT taxa richness (above). Ratios greater than g0% score a 6; ratios between

80% and 90% score a 4; ratios between 70o/o and 80% score a2; and ratios less thanTOoh score a 0.

Jaccard Similaritv lndex: The Jaccard similarity index measures the degree of similarity in taxonomic

composition between two samples in terms of taxon presence or absence (USEPA, 1999a). This metric

compares each sample to the representative reference sample. Coefficients range from 0 to 1.0 and

increase as the degree of similarity with the reference sample increases. The Jaccard similarity index is

calculated as:

JaccardSimilaritylndex = a I (a+b+c)

Where:

a = the number of species common to both samples

b = the number of species present in the reference sample but not in the sample being compared

c = the number of species present in the sample being compared but not in the reference sample

As the Jaccard similarity index is automatically 1 for the reference site, the values closest to 1 indicate a

high level of species similarity to the reference sample. This metric is scored by multiplying the value by 6

(so that the maximum possible value is scaled in the same way as the other metrics).
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Ratio of Scrapers to Filterer-Collectors. This metric reflects the riffle/run community foodbase and

provides insight into the nature of potential disturbance factors. The proportion of the two feeding groups

is important because predominance of a particular feeding $pe may indicate an unbalanced community

responding to an overabundance of a particular food source (USEPA, 1989). Functional feeding

categories for each species of macroinvertebrate are presented in Appendix B of the USEPA (1999a)

RBP guidance and are listed in Table 4-6. Filterer-collectors (FC) are generalized feeders (meaning they

have a broad range of acceptable food materials and thus are more tolerant to pollution that might alter

availability of certain food), while scrapers (SC) are more specialized feeders (USEPA, 1999a). For each

sample, the ratio of scrapers to filterer-collectors is calculated (e.9., number of individuals in the sample

representing SC divided by the number of individuals in the sample representing FC). The score for this

metric is based on the ratio of the site value to the reference value. Ratios greater than 50% score a 6;

ratios between 35% and 50% score a 4; ratios between 2Oo/o and 35% score a 2; and ratios less than

20% score a 0.

Ratio of Shredders to Total: This is another metric representing feeding measures within the

invertebrate community. Shredders are specialized feeders that are sensitive to riparian zone impacts

and are typically well-represented in healthy streams (USEPA, 1999a). Thus, a higher percentage of

shredders indicates a higher level of biotic integrity. As previously mentioned, functional feeding

categories were assigned for each species of macroinvertebrate following the USEPA RBP guidance.

The score for this metric is based on the ratio of the site value to the reference value. Ratios greater than

50% score a 6; ratios between 35% and 50% score a 4; ratios between ZOYo and 35% score a 2; and

ratios less lhan20% score a 0.

Modified Hilsenhoff Biotic lndex (HBll: Hilsenhoffs Biotic lndex (HBl) is the abundance weighted,

mean tolerance value for the macroinvertebrates in a sample. Each taxa was assigned a tolerance value

on a scale from 1 to 10 (refer to Appendix B of USEPA's [1999a] RBP guidance) based on their tolerance

to organic constituents. A tolerance value of 10 was assigned to those species that were the most tolerant

to decreases in physical and chemical quality. Taxa with tolerance values of 0 were the most intolerant to

decreased physical and chemical quality. Thus, HBI is calculated as (I x; * ti) / n (where xi = number of

species i, t; = 1e;"r"nce value of species i, and n = total number of specimens). The score for this metric is

based on the ratio of the reference value to the site value. Ratios greater than 85% score a 6; ratios

between 7Oo/o and 85% score a 4; ratios between 50% and 70% score a 2; and ratios less than 50%

score a 0.

Percent Dominance of the Most Common Taxon: Percentage of the dominant taxon is a simple

measure of redundancy (USEPA, 1989). A high level of redundancy is equated with the dominance of a

pollution tolerant organism and a lowered diversity. For this metric, the scoring criteria evaluate actual
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percent contribution, not percent comparability to the reference location (refer to Figure 6.34 of the

USEPA [1989] RBP guidance). Percentages less than 20o/o score a 6; percentages between 2Oo/o and

30% score a 4; percentages between 30o/o and 4Oo/o score a 2; and percentages greater than 40% score

a0.

Percent Abundance of Tolerant Orqanisms. This is a measure of the number of invertebrates

considered to be tolerant of various types of perturbation. Species with tolerance scores of 8, 9 or 10 are

considered to be tolerant. The metric value is calculated as the number of tolerant specimens in the

sample divided by the total number of specimens in the sample, expressed as a percent. While this
specific metric is not presented in Figure 6.3-4 of the USEPA (1989) RBP guidance, it is scored in the
same manner as percent dominance (above). Percentages less than 20% score a 6; percentages

between 2Oo/o and 30% score a 4; percentages between 30% and 4Oo/o score a 2; and percentages

greater than 40% score a 0.

The calculated metric values, and resulting scores, for each sample are presented in Table 4-7. As noted

above, the metric scores have a possible range of 0 to 6, and the scores for each metric are summed to
calculate the MlBl for the sample. The possible total score for the MlBl ranges from 0 to 54. The

calculation of a MlBl reduces the complex macroinvertebrate assemblage data to a single number, which

characterizes the overall integrity of the biological community. At the same time, the values of the

individual metrics remain available and may be used to diagnose the causes of any decreases in the
MlBl. Such causes can be either chemical or physical in nature (i.e., the physical nature of the habitat can

affect the density of organisms present). Chemical causes can be related to the toxicological effects of
industrial releases, to the effects of nutrients and organic pollution from domestic waste water treatment,

or the effects of other anthropogenic influences. Physical causes can include alteration of habitats by

anthropogenic disturbance, proximity to roads, buildings, and other facilities, or more widespread

alteration of the watershed as a result of urban development or agriculture. Discussion and interpretation

of the metric results are presented in Section 5.2.

ln addition to the macroinvertebrate metrics, Habitat Assessment Field Data Sheets for low gradient

streams (provided in USEPA guidance) were completed for each sampling location. The information

compiled on the Habitat Assessment Data Sheets is designed to provide a measure of habitat that
generally corresponds to the physical factors that affect aquatic communities. Completed Habitat

Assessment Data Sheets are provided in Appendix B. The information compiled on these forms is used to
assess the biological conditions of each sampling location. Discussion and interpretation of the habitat

assessments are provided in Section 5.2.
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5.0 SCREENING LEVEL EXPOSURE ESTIMATE AND RISK CHARACTERIZATION

The screening level exposure estimate and risk characterization comprise the last two phases of the

SLERA process. The results from these steps are used to determine whether the potential for adverse

ecological effects is negligible, or whether the process should continue to a more detailed ecological risk

assessment.

5.1 PRELIMINARYEXPOSUREASSESSMENT

For the SLERA, the exposure of aquatic organisms is quantified by direct comparison of the measured

concentrations in the environmental media to the ecological benchmarks presented in Section 4.1. As

discussed in that section, concentrations in surface water and pore water were generally below screening

level benchmarks, and were determined to have neglible potential for adverse effects. ln sediment, two

inorganic constituents (barium and lead) were detected at concentrations above screening levels. These

were evaluated in the context of the macroinvertberate results.

To provide additional information on the potential for adverse effects, the concentrations of barium and

lead from each sediment sample location are compared to sediment benchmarks. Table 5-1 compares

the sediment concentrations to the TECs and PECs. As shown in this table, the concentrations of barium

range from 36.2 mg/kg (in sample CC-1 1) to 238 mg/kg (in sample CC-5), in comparison to the TEC of 20

mg/kg (a PEC is not available for barium). The results for all sample locations, including the upstream

reference, exceed the TEC. The distribution of concentrations shown in Table 5-1 do not reflect a pattern

suggesting that barium is related to a site-associated source.

Table 5-1 also shows that the concentrations of lead range from 5.3 mg/kg (in sample CC-1 1) to 3,320

mg/kg (in sample CC-8). The majority of the sample results are below the the TEC of 35.8 mg/kg. One

sample (CC-s) has a lead concentration of 126 mg/kg which exceeds the TEC, but is below the PEC of

130 mg/kg. The result for sample CC-8 (3,320 mg/kg) exceeds the PEC. As with barium, the distribution

of lead concentrations do not refect a pattern suggesting that this constituent is related to a site-

associated source.

Additional discussion of the analytical sediment data relative to the benthic macroinvertebrate survey is

presented in Section 5.3.
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5.2 METRIC SCORES AND INDEX OF BIOTIG INTEGRITY

Exposure of aquatic organisms is also measured using the macroinvertebrate survey results. lt should be

emphasized that metrics results can be attributed to many factors, and are not necessarily based on

constituent presense.

Table 5-2 summarizes the information generated from the macroinvertebrate survey for the East Fork of

Chisholm Creek. For each sampling location, the following information is presented: individual metric

scores, sample MlBl, percent comparison to upstream reference MlBl, biological condition category, and

habitat assessment station score (from Habitat Assessment Field Data sheets).

The total MlBls for the five site samples ranged from 38.3 to 44.6, in comparison with the MlBl of 50 for

the reference location. ln accordance with USEPA's (1989) RBP guidance, an assessment of each site

sample in comparison with the upstream reference sample was made. According to this guidance,

samples scored at greater than 83% of the reference score are considered to be "nonimpaired". Samples

scored at 54o/o to 79To of the reference score are considered to be "slightly impaired". Samples scored at

21% to 50% of the reference score are considered to be "moderately impaired", and samples scored at

less than 17% of the reference score are considered to be "severely impaired." Values intermediate to

established ranges require subjective judgment as to assessment of biological condition. ln these cases,

use of the habitat assessment and physiochemical data may be necessary to aid in the decision process.

These classifications, combined with the information and station scores from the Habitat Assessment

Field Data Sheets (Appendix B), are used to assess the biological conditions of each sampling location.

ECO-IA: The MlBl for this sampling location, located 2,000 feet downstream of the site

before the 21st Street bridge, was 40.2, which was 80% of the upstream reference

score (50.0 at ECO-S). According to USEPA, this would be considered intermediate to

the "nonimpaired" and "slightly impaired" habitat classifications. The individual metrics

for ECO-1A indicated a high score for the ratio of SC to FC, which supports a high

biotic integrity, although this location did have the lowest percent dominance most

common taxon and percent tolerant organisms scores. This location scored favorably in

comparison with the reference location for all richness and feeding measures. The

habitat assessment station score was 91, which is the lowest score for samples from

Chisholm Creek (the reference location had a score of 102). The lower habitat score

was based largely on this location having the lowest scores for vegetative protection

and riparian vegetative zone width, related to the abundance of rock fill near the bridge

where the sample was collected.
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ECO-1B: The MlBl for this sampling location, located 750 feet downstream of the site,

was 110, which was 89% of the upstream reference score (50.0 at ECO-S) and the

highest of all site sampling locations. According to USEPA, this would be classified as

"nonimpaired" habitat. The individual metrics for ECO-1B indicated the highest Jaccard

similarity index score and percent tolerant organisms score, which both support a high

biotic integrity. The habitat assessment station score was 110, the second highest of

the scores for samples from Chisholm Creek (reference location had a score of 1O2).

ECO-2: The MlBl for ECO-2, located 300 feet downstream of the site and ECO-3, was

the highest of all site sampling locations al 44.6, which was 89% of the upstream

reference score. According to USEPA, this would be classified as "nonimpaired"

habitat. The individual metrics for ECO-2 indicated some of the highest percent

dominance of most common taxon and Jaccard similarity index scores. The habitat

assessment station score was 118, which was the highest of all sampling locations,

including the reference location.

!

o
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ECO-3: The MlBl for this sampling location, located 300 feet downstream from ECO-S,

was 44.0, which was 88% of the upstream reference score. This would be classified as

"nonimpaired" habitat. ECO-3 had one of the highest scores for the ratio of SC to FC,

but one of the lowest scores for percentage dominance of the most common taxon and

Jaccard similarity index. This location scored favorably in comparison with the

reference location for all richness and feeding measures. The habitat assessment

station score was 98, which was comparable to the score for the reference location

(102).

ECO4: The MlBl for ECO4, the closest sampling point to the site, located 100 feet

directly east of the site's boundary, roughly 300 feet downstream from ECO-S, was the

lowest of all the sampling locations at 38.3, which was 77To of the upstream reference

score. This would be classified as "slightly impaired" habitat. ECO-4 indicated the

lowest scores for percent dominance of the most common taxon and ratio of SC to FC.

The habitat assessment station score was 98, which was comparable to the score for

the reference location (102).

Further discussion and interpretation of these metric results is provided in the Risk Characterization

5-3
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5.3 RISK CHARACTERIZATION

ln the risk characterization step of the SLERA process, data on exposure and effects are integrated into a
statement about risk to the assessment endpoints established during the problem formulation. A weighl
of-evidence approach is used to interpret the results from multiple measurement endpoints (e.g., the
comparison of sediment and surface water data to screening benchmarks, and the results of the
invertebrate survey). A summary of the results for each of the sampling locations on the East Fork of
Chisholm Creek is presented below.

ECO-IA: The macroinvertebrate results for this sample, located 2,000 feet downstream

of the site, indicate an invertebrate community that falls in between the range of
"nonimpaired" and "slightly impaired". The sediment sample collected nearest to this
location (CC-11) indicated that barium was detected at a concentration above its TEC;
however, this was the case for all sediment samples (including the reference sample).
No other constituents were detected in this sediment sample at concentrations above
the screening benchmarks. ln addition, the pore water sample (pw-11) collected
nearest to this location indicated that no constituents were detected above the surface
water quality benchmarks. The consolidated results for ECO-1A suggest that adverse
effects to aquatic receptors are not associated with site-related constituents in this
location-

ECO-I8: The macroinvertebrate results for this sample indicate "nonimpaired" habitat
in comparison with the upstream reference location. The sediment sample collected
nearest to this location (CC-7) indicated that barium was detected at a concentration
above its TEC; however, as stated previously, this was the case for all sediment
samples. No other constituents were detected in this sediment sample at
concentrations above the screening benchmarks. The surface water samples (SW-BS-
1 and SR-SW-1) and pore water sample (PW-1) collected nearest to this location
indicated that no constituents were detected above the surface water quality
benchmarks. The consolidated results for ECO-18 suggest that adverse effects to
aquatic receptors are not associated with site-related constituents in this location.

ECO-2: The macroinvertebrate results for this sample indicate "nonimpaired" habitat in
comparison with the upstream reference location. The sediment sample collected
nearest to this location (CC-s) indicated that barium and lead were detected at
concentrations above their TECs (lead was below its PEC). No other constituents were
detected in this sediment sample at concentrations above the screening benchmarks.
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The distribution of concentrations of both barium and lead do not refect a pattern

suggesting that they are related to a site-associated source. The surface water

samptes (SW-BS-2, SR-SW-2) and pore water sample (PW-5) collected nearest to this

location indicated that no constituents were detected above the surface water quality

benchmarks. The consolidated results for ECO-2 suggest that adverse effects to

aquatic receptors are not associated with site-related constituents in this location.

ECO-3: The macroinvertebrate results for this sample indicate "nonimpaired" habitat in

comparison with the upstream reference location. The sediment sample collected

nearest to this location (CC4) indicated that barium was detected at a concentration

above its TEC; however, as stated previously, this was the case for all sediment

samples. No other constituents were detected in this sediment sample at

concentrations above the screening benchmarks. The surface water samples (SW-BS-

3 and SR-SW-3) and pore water sample (PW4) collected nearest to this location

indicated that no constituents were detected above the surface water quality

benchmarks. The consolldated results for ECO-3 suggest that adverse effects to

aquatic receptors are not associated with site-related constituents in this location.

o
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ECO4: The macroinvertebrate results for this sample, the closest sampling point to the

site, indicate "slightly impaired" habitat in comparison with the upstream reference

location. The sediment sample collected nearest to this location (CC-3) indicated that

barium was detected at a concentration above its TEC; however, as stated previously,

this was the case for all sediment samples. No other constituents were detected in this

sediment sample at concentrations above the screening benchmarks. The surface

water samples (SW-BS4 and SR-SW4) and pore water sample (PW-3) collected

nearest to this location indicated that no constituents were detected above the surface

water quality benchmarks. The consolidated results for ECO-4 suggest that adverse

effects to aquatic receptors are not associated with site-related constituents in this

location. The "slightly impaired" macroinvertebrate communi$ is more likely to be

associated with differences in the physical habitat between ECO-4 and the upstream

reference location.

EGO-S: Because ECO-$ is the reference sample, it is not assigned a biological

condition category. However, as evidenced by the fact that the majori$ of site samples

fell into the "nonimpaired" category, the specific macroinvertebrate results for this

sample were generally comparable to the other locations. The sediment sample

collected nearest to this location (CC-s) indicated that barium was detected at a

o
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concentration above its TEC; however, as stated previously, this was the case for all

sediment samples. No other constituents were detected in this sediment sample at

concentrations above the screening benchmarks. The pore water sample (pw-s)

collected nearest to this location also indicated that no constituents were detected

above the surface water quality benchmarks. In surface water, the concentration of

1,1,1-trichloroethane from sample SR-sw-s slightly exceeded the benchmark.

However, the result from sample SW-BD-S was non-detect. Because this location is

upstream of the site, and because 1,1,1-trichloroethane was not detected above the

benchmark in the other surface water or pore water samples included in this evaluation

it is not considered to be of further concern.

It may be noted that the sediment sample with the concentration of lead above the PEC (sample CC-

8 with a lead concentration of 3,320 mg/kg) was not associated with a specific macroinvertebrate

sample; however, it is located approximately 200 feet downstream from ECO-1B, which was identified

as having "nonimpaired" habitat. The distribution of lead concentrations do not refect a pattern

suggesting that this constituent is related to a site-associated source.

The current observations indicate that macroinvertebrate populations in the East Fork of Chisholm

Creek adjacent to the site do not appear to be adversely affected by constituent releases from the

site, nor would such an effect be expected in the future since on-site conditions should continue to

improve over time. The results suggesting "slightly impaired" habitat in the vicinity of the site (e.g.,

ECO4) are most likely associated with variations in habitat that were observed during the sampling

procedure (e.9., this area was shallow and the channel was partially blocked by a sand bar, reducing

the channel width to just a few feet for part of the reach).

5.4 UNCERTAINTYANALYSIS

Uncertainties are inherent in a quantitative risk assessment. The inclusion of site-specific factors, which

this assessment has incorporated, decreases uncertainty. An analysis of the areas of uncertainty in a risk

assessment is a standard component of the risk assessment process. The uncertainty analysis provides

a context for better understanding the assessment conclusions by identifying the uncertainties that have

most significantly affected the assessment results. The major sources of uncertainty in this SLERA are

identified qualitatively below.

Data lncluded in the Evaluation. The analytical data included in the SLERA consisted of sediment,

surface water and pore water samples collected from approximately the same time frame (October 2O1g).

Surface water data were available from previous semi-annual samling events; however, these samples

were not included in the quantitative SLERA. The most recent set of samples is considered to provide the

o
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most representative data set, and is consistent with the sampling that was conducted for other media

(macroinvertebrates, sediment and pore water). Exclusion of earlier surface water data may result in

some uncertainty in the completeness of the data set.

COPEC Screeninq Process. Multiple uncertainties exist in the process of identifying COPEC.

Constituents detected in site media were compared with screening benchmarks that are typically based

on no-observable-adverse-effects-levels, are based on chronic exposures, and are applicable to the most

sensitive organisms within a category of receptors. ln short, the screening benchmarks are often very

conservative and not necessarily reflective of concentrations that may result in adverse effects to specific

receptor species evaluated for this specific site. This approach will typically result in the identification of

several COPEC although adverse effects from these constituents are not observed.

Consideration of Backqround Concentrations for lnorqanics. ln this risk assessment, comparisons of

site data to regional background concentrations was not conducted. However, it is likely that some of the

inorganic constituents in sediment, including barium, are present at concentrations consistent with

background.

Selection of tnvertebrate Metrics. A variety of metrics are available from which to select those used to

evaluate invertebrate populations. For the East Fork of Chisholm Creek, the metrics were selected using

USEPA guidance, and were based on the types of organisms expected to be present considering the

climate and habitat type. The use of different sets of metrics could result in alternate MlBl scores.

o
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6.0 SUMMARY AND CONCLUSIONS

This SLERA was conducted in a manner consistent with standard and customary approaches specified

by the USEPA. Constituents associated with samples of sediment, surface water and pore water of the

East Fork of Chisholm Creek were evaluated and included as appropriate in the assessment.

Macroinvertebrate samples were also collected from the creek and were evaluated in the SLERA. The

SLERA focused on habitat associated with the East Fork of Chisholm Creek adjacent to the site. Due to

the industrial development of the site itself, there is insufficient habitat to warrant quantitative ecological

evaluation, and exposure by terrestrial receptors on the site was considered to be de minimis.

The following potentially complete exposure pathways were identified for aqutatic organisms (e.g., plants,

invertebrates and fish) in Chisholm Creek: (1) directcontactwith sediment; (2) directcontactwith surface

water; and (3) direct contact with pore water. Specific assessment and measurement endpoints were

identified to address the potentially complete exposure pathways. The assessment endpoints relate to

sustainability (growth, reproduction and survival) of aquatic organisms, and to the diversity and

abundance of populations of benthic invertebrates. The measurement endpoints consist of a comparison

of measured concentrations of constituents to levels reported to cause adverse effects; evaluation of

macroinvertebrate community metrics; and comparison of the results for site locations with the results for

reference locations.

The comparison of sediment, surface watgr, and pore water data to ecological screening benchmarks

indicated a small number of exceedances. ln sediments, three inorganics (arsenic, barium, and lead) and

one organic (acenaphthene) were detected at concentrations exceeding the screening benchmarks. All

other constituents were either nondetect, or detected below the screening benchmark. Acenaphthene

and arsenic were detected in only one sample each above their TEC, and there were no exceedances of
the PEC. As such, these two constituents were determined to have neglible potential for adverse effects.

For barium and lead, the sample-by-sample sediment concentrations were evaluated in the context of the

results of the macroinvertebrate survey.

ln surface water, only one constituent (l,l,ltrichloroethane) was detected above the surface water

screening benchmark. The exceedance was detected in the upstream reference location, and none of the

samples collected adjacent to the site showed detectable concentrations of 1,1,1-trichloroethane. As

such, this constituent was determined to have neglible potential for adverse effects. ln pore water, there

were no constituents detected at concentrations above the surface water screening benchmarks.

The results of the macroinvertebrate survey indicated that, in comparison to the reference location, three

of the five samples from the East Fork of Chisholm Creek suggested "nonimpaired" habitat, one sample

fell in between the range of "nonimpaired" and "slightly impaired" habitat, and one sample indicated a

o
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"slightly impaired habitat". A comparison of the analytical data to macroinvertebrate results and habitat

parameters was completed to determine whether the analytical data could be correlated to the

macroinvertebrate results. The results do not correlate with a conclusion that any potential impairment is

site-originated. A summary of the results for each of the sampling locations on the East Fork of Chisholm

Creek is presented below.

ECO-IA: The macroinvertebrate results for this sample, located 2,000 feet downstream

of the site, indicate an invertebrate community that falls in between the range of

"nonimpaired" and "slightly impaired". The sediment sample collected nearest to this

location (CC-11) indicated that barium was detected at a concentration above its TEC;

however, this was the case for all sediment samples (including the reference sample).

No other constituents were detected in this sediment sample at concentrations above

the screening benchmarks. ln addition, the pore water sample (PW-11) collected

nearest to this location indicated that no constituents were detected above the surface

water quality benchmarks. The consolidated results for ECO-1A suggest that adverse

effects to aqutaic receptors are not associated with site-related constituents in this

location.

ECO-IB: The macroinvertebrate results for this sample indicate "nonimpaired" habitat

in comparison with the upstream reference location. The sediment sample collected

nearest to this location (CC-7) indicated that barium was detected at a concentration

above its TEC; however, as stated previously, this was the case for all sediment

samples. No other constituents were detected in this sediment sample at

concentrations above the screening benchmarks. The surface water samples (SW-BS-

1 and SR-SW-1) and pore water sample (PW-1) collected nearest to this location

indicated that no constituents were detected above the surface water quality

benchmarks. The consolidated results for ECO-1B suggest that adverse effects to

aqutaic receptors are not associated with site-related constituents in this location.

ECO-2: The macroinvertebrate results for this sample indicate "nonimpaired" habitat in

comparison with the upstream reference location. The sediment sample collected

nearest to this location (CC-s) indicated that barium and lead were detected at

concentrations above their TECs (lead was below its PEC). No other constituents were

detected in this sediment sample at concentrations above the screening benchmarks.

The distribution of concentrations of both barium and lead do not refect a pattern

suggesting that they are related to a site-associated source. The surface water

samptes (SW-BS-2, SR-SW-2) and pore water sample (PW-s) collected nearest to this

o

o

6-2

o



o
Risk-Based Remedies

RBR Consultirg, Inc.

location indicated that no constituents were detected above the surface water quality

benchmarks. The consolidated results for ECO-2 suggest that adverse effects to

aqutaic receptors are not associated with site-related constituents in this location.

ECO-3: The macroinvertebrate results for this sample indicate "nonimpaired" habitat in

comparison with the upstream reference location. The sediment sample collected

nearest to this location (CC4) indicated that barium was detected at a concentration

above its TEC; however, as stated previously, this was the case for all sediment

samples. No other constituents were detected in this sediment sample at

concentrations above the screening benchmarks. The surface water samples (SW-BS-

3 and SR-SW-3) and pore water sample (PW-4) collected nearest to this location

indicated that no constituents were detected above the surface water quality

benchmarks. The consolidated results for ECO-3 suggest that adverse effects to

aqutaic receptors are not associated with site-related constituents in this location.

EGO4: The macroinvertebrate results for this sample, the closest sampling point to the

site, indicate "slightly impaired" habitat in comparison with the upstream reference

location. The sediment sample collected nearest to this location (CC-3) indicated that

barium was detected at a concentration above its TEC; however, as stated previously,

this was the case for all sediment samples. No other constituents were detected in this

sediment sample at concentrations above the screening benchmarks. The surface

water samples (SW-BS4 and SR-SW4) and pore water sample (PW-3) collected

nearest to this location indicated that no constituents were detected above the surface

water quality benchmarks. The consolidated results for ECO-4 suggest that adverse

effects to aqutaic receptors are not associated with site-related constituents in this

location. The "slightly impaired" macroinvertebrate community is more likely to be

associated with differences in the physical habitat between ECO4 and the upstream

reference location.

ECO-S: Because ECO-S is the reference sample, it is not assigned a biological

condition category. However, as evidenced by the fact that the majority of site samples

fell into the "nonimpaired" category, the specific macroinvertebrate results for this

sample were generally comparable to the other locations. The sediment sample

collected nearest to this location (CC-s) indicated that barium was detected at a
concentration above its TEC; however, as stated previously, this was the case for all

sediment samples. No other constituents were detected in this sediment sample at

concentrations above the screening benchmarks. The pore water sample (PW-S)

o
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collected nearest to this location also indicated that no constituents were detected

above the surface water quality benchmarks. ln surface water, the concentration of

1,1,1-trichloroethane from sample SR-SW-S slightly exceeded the benchmark.

However, the result from sample SW-BD-S was non-detect. Because this location is

upstream of the site, and because l,l,ltrichloroethane was not detected above the

benchmark in the other surface water or pore water samples included in this evaluation,

it is not considered to be of further concern.

The current observations indicate that macroinvertebrate populations in the East Fork of Chisholm

Creek adjacent to the site do not appear to be adversely affected by constituent releases from the

site, nor would such an effect be expected in the future since on-site conditions should continue to

improve over time. The results suggesting "slightly impaired" habitat in the vicinity of the site (e.9.,

ECO4) are most likely associated with variations in habitat that were observed during the sampling

procedure.

o
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Threatened and Endangered (T&E) Species
EASTERN SPOTTED SKUNK Sp/ogale puforrus

State: Threatened Federal: N/A Gritical Habitat Yes

ARKANSAS DARTER Efheostoma cragrni
State: Threatened Federal: Candidate Critical Habitat: Yes

ARKANSAS RIVER SPEGKLED CHUB (PEPPERED CHUB) M acrhvbopsis tetranem a

State: Endangered Federa!: N/A Critical Habitat: Yes

SILVER CHUB Macrh.vbopsis sforenana
State: Endangered Federal: N/A Critical Habitat: Yes

PLAINS MINNOW Hybognafhus o/acifus
State: Threatened Federa!: N/A Critical Habitat Yes

ARKANSAS RIVER SHINER Notropls qirardi
State: Endangered Federal: Threatened Critical Habitat: Yes

ESKIMO CURLEW Numenrus borealis
State: Endangered Federal: Endangered Critical Habitat: No

PIPING PLOVER Charadrrus melodus
State: Threatened Federal: Threatened Critical Habitat: No

SNOWY PLOVER alexandrinus
State: Threatened Federal: N/A Critical Habitat No

LEAST TERN Sfema anffi/arum
State: Endangered Federal: Endangered Gritical Habitat: No o



Species ln Need of Conservation (SINC)

o

o

River Shiner Nofropis b/ennrus
State: SINC Federal: N/A CriticalHabitat No

Western Hognose Snake Heferodon nasrbus
State: SINC Federa!: N/A GriticalHabitat No

Y,lhip-poor-will Campri m ulg u s vociferu s
State: SINC Federal: N/A CriticalHabitat No

Y ellow-throated Yrl arbler Dendroica dom in ica
State: SINC Federal: N/A GriticalHabitat No

Alligator Snapping T srtle M acrochelvs te m m i nckii
State: SINC Federal: N/A Gritical Habitat: No

Black Tern Chlidonias niqer
State: SINC Federal: N/A Critical Habitat: No

Short-eared Owl Asio f/ammeus
State: SINC Federal: N/A CriticalHabitat: No

Chihuahuan Raven Coruus crvotoleucus
State: SINC Federal: N/A CriticalHabitat No

Ferruginous Hawk Bufeo reoafs
State: SINC Federal: N/A Critical Habitat No

Golden Eagle Aq u il a ch rysaetos
State: SINC Federa!: N/A CriticalHabitat No

Southern Flvino Souirrel volans
State: SINC Federal: N/A CriticalHabitat No

Eastern Hognose Snake Heferodon p/afirhrnos
State: SINC Federal: N/A CriticalHabitat No

Black Rail Lateral I u s i a m ai ce n si s
State: SINC Federal: N/A CriticalHabitat: No

Bobolink Dol i ch o nw o ryz ivo ru s
State: SINC Federal: N/A GriticatHabitat: No

Cerulean W arbler Dendroica ceru lea
State: SINC Federal: N/A Critical Habitat: No

Henslow's Sparrow Ammodramus hens/ow7
State: SINC Federal: N/A CriticalHabitat: No

Lonq-billed Curlew Numenius amencanus
State: SINC Federal: N/A Critical Habitat: No

Mountain Plov er C h a rad ri u s m o nta n u s
State: SINC Federal: N/A Criticat Habitat: No

1..,- Email Paoe rr PIll'lt2

o



Risk-Based Remedies

RBR Consultitg, Inc.

APPENDf,X B

IIABITAT ASSESSMENT FIELD DATA SHTETS

o

o

o
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4GUAfiC HABffAT: EHIS'{OLM CEEE {

E*-* * 4
rq{ffi fiYi

Locati*n f $*mple *

*ato

$uruayod Ey

HaLi&atTyp*

Wat*r Eep*h

10r3l{g

Bruee Fishman &

RiffleJRun

&r
0r

1* Stpam$fidth

Illst* ;rc* fnErn Shols

5

o

$trcamVcleqiry

8tr**m Fhyeicch*rnic*l Gharaeterktis

WaterTemperature ("C)

Oissolved Oxygen (mgll)

pl-l

Conduc*lvity

Rlpar*aoEo*a

Canopy 8S% -Open
-85%

30% < 55?o

ttr&<30Yo
< 1*afa - Closed

Riparian Zane l&lidth: {v

Ecologh*l S*ecie* Obcsrvad;

Addltion*l $ot*e:

Aesffi*tie Characterietic*Etagc

ltigh
Up

aF,a6.

turbidity

Foaml$eum
Sheen

Vegetation

j.&**

Nonnal

Dry

)

€

x,

o
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,3 itfflT AT e $SE*$MEFIT F LWLW W iiT & S HEE T-Low CRAD I EN T S TREAM S ff HCruTl

o

o

S'lEEP,?vrTqAk{E Ltr'x:.&TttlN

6TAT[$N # o**'Xtr1p;p3,ffi*8"" gTP.Jf,N\4{"1"\nfi rF-'#
L.AT tdl$# El1.gft.E/N*fff -/'

RJi{t{]i.i fOR $LrRl,tE"!'

ilGg:\FCf

/*t
FOR!!{ CT}MPLETE}AY

STORETf

$;NIESTIGATOIS

TATE
't'tt*I;

Cn*ditirun CalegoryH*hitar
Pgran!elor

Poar

Grratur thn 5{l96of
subetatef6\*rahfe lir
epifaural coloniaafior *nd
66 **.o-, sy1ir6 6t[ wgx"
*ltrm<xged. log*, uderara
har*s. cohbk or otter
rrEhle habitatsnd rt st ge

*llcrv fi rll eolanizsriolr
potartial ii-e., bgd+nagr
that are *es'faIt and

30-5$r.dmix af,ata&lc
habifag well*uited fat
fuIl colonrzatirn pde*f.irft
adeqm* hahitatfer
mainsryeeaf
trnpulalions; IlrEg€fi i:e $f
lddhisnsl nlb*fr&i ilr t *e
Ihnn efneutrrll hut*ot
ye{Frq}aEJ ft}r
c-nhni:Xicr {lrra1. rate *t

end

l*-3&91*raix ofst bla
h*bita*;,&*bitat
av*i lahilirl. Ies* lirar
derirabh; e*bstrare
*rqrr*t$ di*url.retl or
f{rl}*t?{L

l,etr than lS9istahte
babitat hc* ofhabit*t is
obviou3; $rb*t 'ria
uartrble or lacking.

l- Epifhunal
Sub*rrah/
Al,ailabl* Carar

SCOBr.

i.Ii>:trrc ofmhetmta
materiak, with grarrd and
fnrn s*nd protxlerl; mot
r*nt* a*deu&meqed and*uhmrgd v*ge*dioo

d*o* crrrd, Errrd,

or ctay; mud ray bc
sorle t00t mflt*

uelErsmd
batloml little or no r*ot
mat; na su&mergcd
vegt*a{icr.

&9 rsft rftst or vegl:tati0rl,
lfxd-pan clay

SCORE

2. Pool Substrate
Ch*racteriz*tinn

Ersr
dep; rmy :fe* drril6e-^

cfpa*klerga $lxllar* poals mtcft mrne
paevahar flran dee6 poott,

t{ajority cf poob rmall-
rhaliox orpookab<ar3- Porl fxriabilirtr

$o *dargfier*
cfirl*ads. m pcirtbm
*nd le*r than <2flQo*cf&e
badla* affi*tdb.y
red;m**t depo*ilir:t^

5*ms ns\r incfijass in bsr
fcmr*i$u" mnstly*am
grarryl, sa*d nrfin*
sEdirr<aft. &'i&* sftle
&o$rrn aflededl rli6l*
drpo*ition kp*ak"

[,&tlem*e &po*ition of
*en'gravdcar*l rrfiae
sediaat oncrld edne{
bacs; 5{}-I8Qt ofthc
bcfl,mraf*led; sedimea*
dspesils arq&r{nrrio(&
txrnstue#or*, and b.fl&:
:nodmte of

d*whpmen{ *ore *r".
*{SoofthqhEtt**
dr*pg,l8&erye*lx
atrnosi ab'fent due 1*
su&shrtial rsd;menf
d€*66iti0{-

offine
bs4, *edimtrt

Sepqxilion

SCOR,E

&-dg readre* bflse of
bolh lor*crbari:s. aad
miaimal saounf oF
churel er&etatcis e!ryosed,

1{arer fi & :"?596. if drc,

avaibhlec&anscll m
<25*6 *f cha:lcel suhstrate

2f-75% rfthe

€sfo$d

cr,aihble eft arrrel, a*d.,or
riffi e sutratrratre* are rno*tly

l'cry liltle wate* in

prrx*t a *tarrtling pool*"
andmmtlv

scslrg

5. Ch*rnel Flmr
Strror

at

w

d

a
e

I

Rxpid trlio*rsessment Protwolx F*r Lise in Streanlr **l l$r&e&le ttiwn: Periplrytan, lienthic
.,|{acmi*v*rtebrates. srrd l;ish" Secoilrt ffditi(rfi - F*rm i ,4-9 o



trAETT&T ASSESSMEI*T FISE,} $A,TA SIIEET*LOry 6,*ADIEII{T STREA]I{$ 4*ACW

o

o

1I*bilal
Prame(er

Sorrre dr*&rrellr*tis&
mrnlly:*rarea*

&amrzlintiwix na|

Charuelb:tica rnay b*
srtesr*ivq e*lrt*d*&ests

4.6 ttl *0q,{!of st srfl rq3ell
*ao*eliaed a*rd rlietuplqd-

aad

B*cla sho*ed*tthgabion
orcsne'rt orrtc{'ffdof

end di*rufterl.

mtircly.

er!.6tly
€f t$$ro!'ed

& Cta:rnel
Att€ralitrn

5C0raE

ThE hes& tE e6etrsar*
inerrate tX* *trearn kngth
i {0 4 time{ lor}gsrt}a* ;f

*a*r!al plairrr *rrd athrr
1'lrir
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distance,
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8i*uosity

SCORE
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sctrt<s tLB}
SCORE

-{XB}
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s,f ee xlEorbank
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height rer**ining-

surfacs

0fharg
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Iqc

stea;nbar* sud*m
ccverqd by nrgsatinn;
di*ruptiea of rtmamtrank

ffi}lglf*dtt
i ee*ltimetetx g leqi in
,t€rag$ $hrhblq heighl

I.c*e thn l
9. Yegetrtix
Prcteqti66 trr**?i:
eae& bsrkl

Note;&rrrinE h€
or riglt dde hy
ficbg dosrutrr*nr,

sc(]&g_{I;B}
SCONE

h*man
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ZT.mctar:;
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zoMagrs,'tile.L b*aun otiviliaq.

lvidri
metscl lifile m ,re

vsgdatiqfi &le te

IO. Riparian
Yegct*tiveZfi&e
l}idrtr {seore e*qh
&onk ripari** r*tr*e)

$e$ss_{La}
SC{}RE

g

a

I

a

I

s
q

?trt&l
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]I,ALITATIVE HABITAT ASSESSiI EHT FIELD DATA SHEET
SCIUATIC HABITAT: CHISHOLffi CREEK

Time

o

O

Location I Sample *

Dste 1tt3l13.

$*meyed By

HabitatType

Walsr Bepth

$tlsam Veloeity

Bruce Fishrnan & Gundlinq

RifflelRun 0r

#.w
,A trnl i

I L+ + -i3f+
*T \3 tl-z*t

Stnram Width

0lstarca from tharc
I t' I--
{.\ I

A,e*ste{ie Char*cter*stic*

Straam Fhyaic*hemieatr Characteri*ticr

WaterTemperature ("C)

Disselved Oxygen {mSL}

pH

Conductivity

Riparian Ecne

> 854/o * Open
55ata -85c/o

SAYy < 1fr%

10Qh < 30Va
< lAaA * Closed

Riparian Zone Width:

$tag*

High
Up
f.lormal

Nuisance a{gae

Odor
Excess turbidity
Discoloration
Foaml$cum
Sheen
Trash/Litter
Skessed Vegetation

trry

*j* {Ltrfns, #Loirf **{* t**"u* ,Ecclogical $Feciaa Ohsenred:

Addftional Notea:

p#"L,3,{-t*td;u."",} *f or'm

o
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*ttd ksa &crr q?{96{}f,&e
ho',{xa *ffiedodby
adimat&pmitir*
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Depasition

sc{}&E
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*

E

q
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6
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Far*me*tr
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dr* ptrertr receh

chatac{iz*d *nd disruped.

eatirely"

*uaQri*aex
Irridecatrrlmer*i
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lx"ssrl- S{rlrceerrt
c&meliaatim is ant
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Benthic macroinvertebrates collected by Risk Based Remedies (RBR Consulting, Inc.)

Collection Gear:

Collection Date:

Taxon:

KickNet
october 3, 2013 Sample Location

commonNam. 1.,'":"-# l^*:'-il l,,f';: ln,:";;', I IECO-4
No. Pct.

ECO-5
No. Pct.

Tricladida
Planariidae

Dugesia tigrina
Branchiobdellida

Branchiobdellidae
Xironogiton sp.

Hirudinida
Erpobdellidae

Mooreobdella sp.

Megadrili
Tubificida

Enchltraeidae
Naididae

Dero sp. (tentative)
Tubificinae

Limnodrilus sp.

Basommatophora
Ancylidae

Ferrissia sp.

Planorbiidae
Micromenetus sp.

Physidae
Physa sp.

Veneroidea
Corbiculidae

Corbicula /luminea
Sphaeriidae

Musculium trdnsversum

Pisidium sp.

Amphipoda
Hyalellidae

HyaleUa azteca gr.

Decapoda
Cambaridae

Orconectes sp.

Ephemeroptera
Baetidae

Acerpenrw sp.

Baetis sp.

Caenidae

Caenis sp.

Heptageniidae

St enacr on inte rpunc tatum gr.

Leptohyphidae
Tricorythodes sp.

Odonata
Aeschnidae

N as iae s chna pe ntac ant ha

Calopterygidae
Hetaerina sp.

Coenigrionidae
Argta sp.

Enallagma sp.

Hemiptera
Belostomatidae

Belostoma sp.

flat worm

crayhsh worm

leech
earth worm

earth worm

naiad worm

tube worm

limpet snail

orb Snail

pouch snail

Asiatic clam

fingernail clam
pill clam

side swimmer

crayhsh

mayfly
mayfly

mayfly

mayfly

mayfly

dragonfly

damselfly

damselfly
damselfly

I 0-50i0

2 1.0%

6 3.0o/o

2 l.0o/o

| 0.5%

16 7.9o/o

7 3.5Yo

I 0.5o/o

80 39.60/o

6 3.0%

l.5o/"
l.0o/o

3

2

I 0.5Yo

t2 5.4Yo

2.7o/o

0.5Yo

6

2 0.9o/o

14 6.30/o

7 3.2o/o

0.9o/o

0.5o/o

3.60/o

0.9o/o

l.4Yo

l.4o/o

3.2o/o

2

I

8

2

3

J

7

giant water bug I 0.5Yo

16 7.9o/o

1 0.60/"

0.5o/o

3-8o/" 6 3.0o/o

4 2.0%

2 l.0o/o

4 2.0Yo

17 8.4Yo

2 1.0Yo

4 2.0Yo

38 18.7o/o

6 3.0%

I 0.5Yo

2.0o/o

l.0o/o

l.l%o

1 0-5o/o

2 l.0o/o

4

2

2

| 0.60/o

t 0.6%

6 3.4o/o

67 38.3o/o

I 0.60/o

17 9.7o/o

t 0.6%

0.60/o

0.60/o

l -lo/"

2.3o/o

l.lo/o

I
I

2

4

2

3 l.4%o

I 0.5o/o

I 0.5Yo

73 34.4Yo

33 15.60/o

8 3.8%

2 09%

I
8

5

I

2.5Yo

0.5o/o

I 0-5o/o

31 15.3o/o

18 8.9o/o

1 O.5Yo

7 3-5o/o

8



Benthic macroinvertebrates collected by Risk Based Remedies @BR Consulting, Inc.)

I Collection Gear:

i;:::"nDa'1e:

KickNet
October 3, 2013

CommonName

Sample Location

I rco-z I rco-r I

| "o. 
Pct. I to. Pct. I

ECO- 1A
No. Pct.

ECO-TB
No. Pct.

ECO-4
No. Pct.

ECO-5
No. Pct.

Hemiptera continued)
Corixidae

Trichocorixa sp.

Gerridae
Veliidae

Rhagovelia sp.

Trichoptera
Hydroptilidae

Hydroptila sp.

Coleoptera
Dytiscidae

Neoporus sp.

Elmidae
Dubiraphia sp.

Stenelmis sp.

Gyrinidae
Dineutus sp.

Hydrophilidae
Berosus sp.

Paracymus sp.

Diptera
Ceratopogonidae

Ceratopogon
Culicoides sp.

Mallochohelea sp.

Chironomidae
Ablabesmyia mallochi
Cladotanytarsus sp.

Cricotopus bicinctus gr.
Cryptochironomus fulvus gr.
D icr ot e ndipe s ne omode s tus
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Pseudochironomus sp.
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Thi enemannie I la s i m i I is
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Tipulidae
Erioptera sp.
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Risk-Based Remedies
RBR Consultirg, fnc.

Figure 1: ECO-1A sampling location

Figure 2: ECO-1B sampling location

Figure 3: ECO-2 sampling location



Risk-Based Remedies
RBR Consultirg, Inc.

Figure 4: ECO-3 sampling location

Figure 5: ECO-4 sampling location

Figure 6: ECO-S sampling location
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